. Single-crystal X-ray diffraction structure analyses confirm the presence of planar, rhombusshaped, four-membered boron-nitrogen rings with tetra-coordinated boron atoms and nitrogenbonded, chlorine-functionalized silyl groups, for both compounds.
Introduction
For accessing the Si/B/N/C ceramic system many different molecular single-source precursors have been considered and investigated regarding the influence of their constitutions on the properties of obtained polymers and ceramics [1, 2] . In this context, cyclic boron-nitrogen compounds including borazine derivatives are of great interest because they offer the opportunity to introduce rigid structure fragments into the ceramic network [3 -9] . Beside the common six-membered cyclic systems, also boronnitrogen compounds with four-and eight-membered rings are known [10 -19] . Typically, cyclic representatives form during cyclization of aminoboranes or iminoboranes [10, 11, 20 -22] , whereas the ring size depends mainly on the space requirement of the substituents [23, 24] . Molecules like dichloroboryldisilylamines [SiCl m (CH 3 [21, 25, 26] , 1, 2 [9] and 3 [8] ) are converted at elevated temperatures by silazane cleavage into six-membered borazine derivatives [(SiCl m (CH 3 ) 3−m )-NB(Cl n (CH 3 ) 1−n )] 3 (m = 0, n = 1 [21, 25, 26] ; m = 1, n = 0.185 [9] ; m = 2, n = 0.111 [9] ; m = 3, n = 0.366 [8] ). In cases of m = 1 -3 an undesired substituent exchange between boron-bonded chlorine atoms and methyl entities of silyl groups occurs [8, 9] , probably using the free coordination sites of the boron atoms. In order to suppress such undesired rearrange- 
Results and Discussion
The pyridine adducts [SiCl m (CH 3 
· Py] (4) are formed at room temperature and are stable in boiling toluene. Mass spectra have confirmed the presence of pyridine displaying its specific fragments next to those characteristic for the base-free educt molecules [8, 9] . However, the IR spectra are more complex due to additional vibrations of the pyridine ring in combination with distinct shifts of typical band positions. For example, the B-N stretching modes move from about 1230 -1300 cm −1 in the base-free compounds to lower wave numbers at 1079 -1091 cm −1 in the corresponding adducts. The coordination of boron by pyridine results in a high-field shift of the respective NMR signals, especially 11 B (∼ 40 ppm) and 29 Si (∼ 7 ppm) reflecting a substantial effect of the pyridine ligand on the electronic situation of the boron atoms and the silicon atoms of the chlorine-free silyl groups. On one hand, this indicates a stronger bonding of the trimethylsilyl groups to nitrogen, on the other, this suggest that the increased coordination number of boron induces a weakening of the bonds between boron and its substituents.
In contrast to the base-free chloroboryldisilylamines [8, 9, 28] , the thermal treatment of the adducts 1 -4 at 140 • C does not lead to borazine derivatives. Instead, compounds 1 and 4 decompose without formation of detectable cyclic products, whereas the adducts 2 and 3 are converted into isolable four-membered ring diazadiboretidine-pyridine adducts [(SiCl m (CH 3 ) 3−m )NBCl · Py] 2 (5: m = 2; 6: m = 3). The cyclization reactions occur exclusively by loss of all Si(CH 3 ) 3 groups without any substituent exchanges, as confirmed by NMR spectroscopy. Furthermore, compared to the acyclic educts, all signals in the corresponding NMR spectra of the compounds 5 and 6 are high-field shifted ( Table 1) . As known from other cyclic N-silylated boron-nitrogen representatives obtained by silazane cleavage, such a shift is characteristic for boron nuclei, while silicon nuclei get usually deshielded during the same process [8, 9, 26] .
Single-crystal X-ray diffraction structure analyses of 5 and 6 (for details see Table 2 ) show planar rhombus-shaped (BN) 2 rings ( Figs. 1 and 2 ). The endocyclic nitrogen atoms exhibit a slightly pyramidal coordination specified by the silyl groups which are located off the ring plane [angles between ring plane B1-N1-B1 -N1 and a line along the Si-N bond axis: 15.9(1) • (5), 15.8(1) • (6)]. The boron atoms are in a four-fold coordination, whereas the boronbonded chlorine atoms and the nitrogen atoms of the pyridine ligands form a plane Cl1-N2-Cl1 -N2 oriented nearly perpendicular to the ring plane B1-N1-B1 -N1 (5: 89.3(1) • , 6: 89.6(1) • ). The bond angles B1-N1-B1 and N1-B1-N1 within the ring units of both compounds are similar (Table 3 ) and, despite the presence of additional boron-bonded base, comparable to those of base-free diazadiboretidine derivatives [11 -16] . However, the B-N bond lengths of about 1.51Å in both rings are somewhat longer than those in other four-membered BN heterocycles (1.43 - 1.49Å, for details see [11 -16] ). Additionally, the compounds presented here exhibit unusually long BCl bonds (1.9Å) compared to other known chlorine- [8, 9, 26] ). In order to check whether pyridine-free molecules are accessible by elimination of the base through thermal decomposition, compounds 5 and 6 were subjected to TG-MS analysis. As exemplified by the TG curve of 6 (Fig. 3) , both adducts start to decompose around 130 • C which is in accordance with low yields obtained after heating the reaction mixture to 140 • C. Additionally, the MS signals that can be assigned to fragments of pyridine and to silyl groups in a similar temperature range indicate the destruction of the four-membered ring systems. Unfortunately, this behavior renders syntheses of pyridine-free diazadibore- tidine derivatives through thermal treatment of their complexes impossible.
Conclusion
In comparison with the base-free chloroboryldisilylamines, their pyridine adducts show an enhanced reactivity, since the weak B-Cl bonds favor the silazane cleavage significantly. The coordinative bond between the strong base and the boron atoms appears to be retained during the cyclization step inhibiting any substituent exchange by blocking the free coordination site of the boron centers. Furthermore, pyridine acts as a space-demanding ligand leading to the formation of four-membered diazadiboretidine-pyridine adducts instead of six-membered borazine derivatives.
Experimental Section

Characterization techniques
Solution NMR spectroscopic measurements were carried out at an Avance DPX-300 SB spectrometer (Bruker) equipped with a 300 MHz magnet (B 0 = 7.05 T) working at 300. recorded on a Bruker IFS 113v FT-IR spectrometer in the range between 400 and 4000 cm −1 . Mass spectra were obtained using a mass spectrometer GCMS-QP2010 Plus (Shimadzu) with electron impact ionization (70 eV). The decomposition of the diazadiboretidine-pyridine adducts was examined using thermogravimetric analysis (TG) in a Netzsch STA409 instrument (heating rate 10 K min −1 , argon flow) equipped with a Balzer QMS421 quadrupole mass spectrometer.
Syntheses
All reactions were performed under an inert argon atmosphere in carefully dried glassware and solvents. Pyridine (Merck) was dried over molecular sieves (Merck), toluene (Merck) and m-xylene (Acros Organics) were distilled over sodium/benzophenone (Merck 
Compounds 1 -4
In a typical experiment, 0.006 mol of the corresponding dichloroboryldisilylamine or of chloromethylboryl-bischlorodimethylsilyl-amine was dissolved in 10 mL toluene. The drop-wise addition of 0.5 mL (0.0062 mol) pyridine to this solution at r. t. led to colorless precipitates which dissolved on heating to 110 • C. After 4 h in boiling toluene the reaction mixture was cooled to r. t., followed by the removal of excess pyridine and toluene in vacuum. The obtained raw products 1 -4 were recrystallized from toluene and subsequently dried at 45 • C in dynamic vacuum over night.
Compound 1: Yield: 1.68 g (82 %). 390 (7), 353 (35), 183 (17), 160 (22), 158 (16) , 133 (6), 123 (4), 113 (7), 88 (8), 79 (100), 63 (7), 52 (75), 39 (10), 26 (19) .
Crystal structure analyses
Data collection (T = 100 K) for single-crystal diffraction structure analysis was performed on a Smart APEX I three-circle single-crystal diffractometer (Bruker) equipped with a CCD-detector using MoK α radiation (λ = 0.71073Å). The data reduction was carried out with the BRUKER SUITE software package [34] , and the semi-empirical correction of the intensities for absorption effects by using the program SADABS [35] . The structure was solved by Direct Methods. For the structure solution as well as for the refinement the SHELXTL software package [36] was used. Table 2 gives data of crystallographic measurements of compounds 5 and 6. All hydrogen atoms were found and refined isotropically, whereas Cl11, Cl12 and Cl13 showed some positional disorder creating split positions Cl16, Cl17 and Cl18. Some carbon atoms of solvate molecules were refined isotropically.
CCDC 842318 (5), and CCDC 842319 (6) contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
